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Smrart, (rreem & Growing

What is Infrastructure?

Infrastructure — “the substructure or
underlying foundation on which the
continuance and growth of a community
depends”

- Webster’'s New World Dictionary

e A necessity, not an amenity

e A primary public investment

e Must be constantly maintained

* Must be developed as a
system, not as isolated parts
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MARYLAND What is Green Infrastructure?

Smrart, (rreem & Growing

“Strategically planned and
managed networks of natural
lands, working landscapes

and other open spaces that
conserve ecosystem functions,
and provide associated benefits
to human populations”

Jane Hawkey, Jane Thomas, IAN Image Library (www.ian.umces.edu/imagelibrary/) 1 M:‘f:‘rf:: AND
L P



MARYLAND Our # 1 Conservation Challenge

Smrart, (rreem & Growing

Accelerated Consumption and Fragmentation
of Natural and Working Lands

Source: Audubon Magazine, March/April 2000 AL
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Maqien  Green Infrastructure Assessment

Smart, Green & Gro o

The Land Plan Science

What is it?

| * AGIS analysis developed to help identify and prioritize
| areas for

* Conservation,
* Restoration, and
* Smart Growth
The Benetfit:

* Provides a consistent, objectlve and defenS|bIe aﬂgroac
to land management decisions TR S e
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MARYLAND Design Principles

Smrart, (rreem & Growing

e Conservation Biology

Better Worse

Larger vs. smaller

Forést Interior Dependent
e Landscape Ecology _ Species E05)

Better Worse

Connections are better
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The Network Concept

Corridors link hubs and allow
animal, water, seed and pollen
movement between hubs
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=«  Geographic Information Systems (GIS)

MARYLAND

Smart, Gireen & Growing

Analysis

Selection of Ecological Components

Strive to include full range
of ecosystem elements vs

single species focus

Consultation with

MD Biological Stream Survey

Forest Service

o
® Wildlife and Heritage
o
® Scientific Community

Limited to features with GIS
data available statewide

Steep ___ Ecological
Slopes / Features

Endangered
Species Sites

Large Blocks Large

of Contiguous Contiguous
E gt Wetland
Ores Complexes

Unique Riparian
Wetland
Habitats \ /

Waterfowl
Concentration
and Staging
Areas

Areas

Colonial _
Waterbird Natural Heritage
Nesting
Locations

Habitat Protected Areas
Protection
Areas
Rare,
Threatened,
and

'h MNARYI AND

LIFFVFTF'FI'H
ATLIFAL HESOH HE



..*

mﬁmm Green Infrastructure Assessment

Smart, Green & Gon

Hubs

250 acres or

Important habitat
> 100 acres

Corridors

1100 feet or
FEMA floodplain

Gaps

Restoration
opportunities

B o Hw
I &1 Comigor
Developod
|| Agricuiture
[ | Othes F orestiVWetiand
. SArgams &
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MARYLAND A Statewide Network

Smart, Gireen & Growing

Protected
| Unprotected

Total Gl = 2.6 Million Acres

33 % protected through
acquisition or easement (2009)
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P e Parameter

AADYT AN Froportion of internal gaps
BIABILA:\D Area of upland Matural Heritage Areas
Area of WS5C and wetland or aquatic NHA
Area of upland interior forest
Area of wetland interior forest
Area of other wetlands
Length of streams within interior forest

ECOIOg |Ca| MNumber of stream nodes {sources and junctions)

Fish IBl score

Importan Ce Of Benthic invertebrate |1BI score

Adguatic species of concern

H u bS FPresence of b_r
Anadromous fi

Area of S5PR

Fresence of 5

Fercent uplan

standard devialon o elevaton

Mumber of different MWWl wetland types

Mumber of different natural soil groups

Mumber of different physiographic regions

Mean distance to the nearest primary or secondary road

Density of interstate, state, and county roads

Area of highly erodible soils

Area of proximity zone outside hub

Mearest neighboring hub distance

Shape index

surrounding buffer suitability (within 200" of hukb)

Interior forest within 10 km of hub periphery

Marsh within 10 km of hub perphery

I~

Smrart, (rreem & Growing
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MARYLAND Targeting Actions

/ ~ )
GreenHub  /
Ecological ;
Ranking y

Green Hub
Ecological Ranking

Ecological B e
Importance of
Hubs

Smrart, (rreem & Growing

— George's
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MAR TAND Maryland Department of Natural Resources

Smrart, (rreem & Growing

o

I\/Iaryland’s.GrgenPrin-t
A Mapping 400l for

Land Conservation Planning
| ¢

% ¥
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MARYLAND GreenPrint...

Smart, Green & Gon

e |s an interactive
mapping tool

e Sets ecological
targets and goals o

e Tracks success e e

e Measures 9.
accountability GEE NG gge———

e Encourages public T
and private =i N g
partnership RS
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Mammm Targeted Ecological Areas are...

Smart, Green & Gon

e The most ecologically
valuable areas in the
State: the “Best of the e o

Targeted Ecological Areas

7 rt‘ 7 <
BeSt ,%! 1 ;ﬁh d"‘:
i SRR : o
1 3 - B4 ,

e |dentified by Maryland i Y 1
Department of Natural L{; . tﬂiﬁr :
Resources ecologists i £ :

e Designated as " P

conservation targets for
Program Open Space
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h-myffixp Identifying Targeted Ecological Areas

- 5 e
Smart, Green & Crrow

e Maryland’s Green
Infrastructure Assessment

— An ecological network of the
State’s most important large
blocks of forests and
wetlands and the habitat
corridors needed to connect
them

Tire Gl Comeepr:

Large comsigruons Wocks af

Jovest aud wettanedr cowected
I feaxlitea® corriclors
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MaryianD| ldentifying Targeted Ecological Areas

Smrart, (rreem & Growing

e Aquatic Life Hotspots

— Watersheds that support
areas of high aquatic
biodiversity and fish species
sensitive to increases in
Impervious surfaces
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MaryianD| ldentifying Targeted Ecological Areas

Smrart, (rreem & Growing

e Rare Species Habitat

— Areas that support Rare,
Threatened and
Endangered species and
other unique plant and
animal communities
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e Identifying Targeted Ecological Areas

MARYLAND

Smrart, (rreem & Growing

e Water Quality

Protection

— Sensitive watershed lands,
such as forests, wetlands,
and steep slopes that are
Important for providing
water quality services




—— Identifying “Targeted Ecological Areas™

NARTLANDY Best of the Best

Green Infrastructure Rare Species Habitats

l Aqguatic Life Hotspots
PY TRy Vg
X7
Targeted Ecological Areas - Q,\h ; #‘
o] ,r.r_ - Highest Priarity ;} X
g z ’ 1
¥ .—‘h 34 'I' 8 al =
k_ﬁ 1 i h_ : "
¢ 4
. " \
’ - 5 o
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o Targeted Ecological Areas
MARYLAND

= - s .
.'f:?h‘i‘!l"f_. Crreen C Urrownng

Unprotected Targeted
Ecological Areas

Top 10’s = Most Ecologically Important
e Green Infrastructure hubs

e Rare species habitats

e Aquatic biodiversity hotspots

e Water quality protection
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MARYLAND | (GREENPRINT

¢ Ernal Friend (35 print page
T forey

SGAG HOME |Meln==20 Il PLANT TREES  GROWOYSTERS  BAYSTAT

Interactive
MAP

Question...
What are the most ecologically valuable lands
in Maryland and whar are we doing to protect
them for future generations?

ABOUT GREEMPRINT
Measuring Success
Significance of BayStat

Frequently Asked
Questions
. _ There is not 3 simple answer to that question. The fadt is that there are many
WL TR ocrams within our State government that contribute to this efort “to strategically
target and protect the most ecologically valuable areas in Mardand.” This is an
LGS CEVEEN cffort to keep podions of Mandand as ecologically sound as possible, o ensure a
healthy population of plants and animals, 1o keep our State beautiful and to

ensure our lands for gur children before they are consumed by sprawling e
development What's New

ULl Using tools fike GreenPrint we can more effectively manage how our State takes This The GreenPrint lap is the first in 3 series of
Planning care of its lands and its people maps that will showcase the progress of State

programs in consening and protecting the State's
miostvaluable lands. Today, the focus [s on

1. Check out 2. View Progress 3. Interact with etologically valuable lands. The nest map will examine

Office of the Governor the Map Protecting Land This Map important agricultural lands. These maps will

complement others being created that show where
e s \ Mardand is planning an growing - together theay will
4 = e = show the O'Malley-Brown Administration’s vision of
iy One Waryland

Depariment of
Agriculture

Land Conservation
Programs

{. MARYLAND
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Smrart, (rreem & Growing
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Haow many cies have besn idenbbed a5
Tageted Ecological Areas. and how
much iz probeched?

Profecrad and Unprodaciad Fangalad
Eeobgealdraaz

v

Il Protected
I7] Urgaotected
ther

GreenF’rint

Lands and watersheds of high ecological value that have been
identified a5 conservation prionties by the Mandand
Departrmant of Matural Resources

Maryland

Smce 2007, which stabe condervaton
programs ale protecting the T aigeted
Ecologcal Aveas?

) sean ™™

Unprotected Tamgeted
Ecological Areas

Lands Protected
from Development

Milhary Instalsicns

Clck on any couny fo gal
Tha coundi's sfalatcs

R e for Magliogy
Hpienile Saics

I

W Frogram Opan Space

B Rurad Legacy
| Mandund Ersdrarenental Tnest Eassments Martin O'Maley
B Maytand Agicaltaral Lared Prassnvation Foundatien Governor 0510 20
Brthory G . Brown ™ il
[T =y
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) Interactive Green Print Map - Mozilla Firefox
Fle Edt View Hstory Bookmarks Took Help

é T c S o ._] ko fimdmap, towson. eduf GreenPrint
LB Most Visted b Gebting Started 7| Latest Headines | | Best of the Web | | Channel Guide | | Customize Lirks | ] Free Hotmail | | Internet Explorer News | | Inbernet Start

r)

MARYLA ND GREENPRINT

Gl-

riussic for me || Windows Harketplac

Go Select a County: State of Maryland b
< Z00m in | zoom out | pan

Dorchester

Selact Laya




) Interactive Green Print Map - Mozilla Firefox
File Edit View History Bookmarks Took Help

@ T c . il .J http: [ imdmap, toveson. edufGresenPrint LT - j:;|'

L8] Most Visted B Getting Started | Latest Headines | | Best of the Web | | Channel Guide | ] Customize Links | ] Fres Hotmail | ] Inbernet Explocer News | | Intermet Stark | music for me || Windows Marketplac

r)

MARYTAND GREENPRINT

Go Select a County. State of Maryland =

Zoom in | Zoom out < pan

Identify Results

== Bl Parcels{0) Tributary Strategy Basin{0) Program Open Space {1} ]

Rural Legacy(0}) I MD Environmental Trust(0)
MD Agric Land Preservation Foundation{0} I‘ Wastewater Treatment Plants{0})

Recreational,
Lower Adjacent to

Manticoke

‘hid ]DurmlastergﬁgEgrn POS-3861 4638900 E'”"ED’:'EWiidlﬁe 166,69
Management
Ar
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Smart, Gireen & Growing

Ranking Parcel Opportunities

1. Ecological Value

A. Landscape score
B. Parcel score

2. Special Adjustments for Multiple Benefits

A. Recreational, historic, or cultural value
B. In-holding or adjacency

3. Habitat Maintenance or Restoration Value
A. Active management needed to prevent
degradation of unique natural resources

B. Opportunities for habitat and water quality restoration

4. Management and Operations

A. Responsibility for management has been identified

5. Consistency with Local Land Use

A. Fragmentation due to development

B. Vulnerability to additional development
C. Level of threat
D. Relevance of adjacent development

{. MARYLAND
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PSR AL HE SOOI RCES




- Conservation Scorecards

MARYLAND created for each project

Smrart, (rreem & Growing

ey - Ecological

e Project scorecards and — &% ag, "€,

maps provided to the e | B
In Priurity Conservation Arva? Yis 133

Tn Ferwms Arva? T ed

Board of Public Works i T L LA
A Lendscape Score
I Crveradl | endscaps Seede 10 poenls poasble fo each of the follewang salegonad - fotal 40 pocnils

SRR, .11 T 11 1ot S R S hES
e e e B R _ e
o e Life Howpate. 2 : LA 10
dWater Qualicy Frotection a4
Subiolal (Owerall Landscape Palus Seorsr 351

IE. Prvonsly Conesrnon Aves Bocna
a0

(10 poinss sl more G 30 scresigin s HPCA o 23% ipin w HFCA)

B. Pased Evdageal Chasacteseee Seare
(10 peanis posable for sach of the Mol g ealeparies- 2aiad 40 peaunl

o4

e Provides transparency ;

55

Saubdcial (Chrerall Faresl ¥adus Teore) 37 O

and accountability e ®

A BecrsationSeore i, 3, o 10 peenis) 5
B. Hifoze o Cullizal ¥ adis (0 & 5 ponld 0
¥

2, In-bolding og Adacmncy (0 or 5 paipts)
Step #3: Habitst Mantenance or Bestoration Values Facking {102 £ Step 1] poents possibie)
A, Fared supports unigos nalueal resource Yaliees aesd acqu sios will permi proactive manuges el

b pravenk s habalat' s degradabion - MalbiplySiep 81 toad by 2, OR
B, lean ereptionsd sestoralon L g, end such seterstion would allow the pasesl o b
- Bhlhiply Bep M total bl 1 1]

e Decisions based on S et S e

Step #4: Management and Operations Ranking (Tes, 1Mo, cr Undstermaned)
e L]

ecol 0gQ ical Iy defensible ot R TIR i . v s ——

Stap #5: Conastency with Local Land Use Ranlang

d_Witer Quastity Profestics

0

. . A Land Use Somieni__ = . —— — T
C rI e rI a B AresWide Pypteriion a4 %
Total of Steps 1 to S - FINAL SCORE 1326

o6
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MARYLAND Additional Targeting Criteria

Smrart, (rreem & Growing

e Blue Infrastructure

— Coastal and Tidal Habitats

— Critical Natural Resources
and

— Associated Human Resources

e Climate Change
Adaptation Benefits

— Sea level rise and other
climate change impacts

Pl A, A S bl P, eitlids Py PN h =1 ch i frass T el bk gl ender, mitliadh carnise
mp-mhnn'ﬂm-ﬁhﬂh-.#u*ri-#h-—!f'.avdh—-ul-hp-rtndtnﬂl-l.
commarcill i, wnd resicincnl arsn gy
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Blue Infrastructure & Sea Level Rise
Catherine McCall

Maryland Department of Natural Resources
Chesapeake & Coastal Program

1 MARYLAND
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MARYLAND A “Blue” Infrastructure

Smart, Gireen & Growing

A detailed, systematic spatial assessment of coastal habitat,

critical natural resources, and associated human uses in the

tidal waters and near-shore area of Maryland’s coastal zone.

The link between our terrestrial-aquatic systems that helps
target conservation and management.

{. MARYLAND
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MARYLAND Components of the Blue Infrastructure

Smrart, (rreem & Growing

Sensitive Species & Habitats Protected Lands &
; Stronghold Watersheds
Sensitive Species + ;
Shoreline-dependent Protected Lands +
Species, key spawning & Impervious surface
nursery areas

Roads & Ditches Interior Forests & Marsh

Hardened shorelines, Coastal marshes, SAV,

fish blockages, point oyster bars, beaches,
source discharge sandy bottom

{. MARYLAND
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MARYLAND Near Shore Terrestrial Assessment

Smrart, (rreem & Growing

The shoreline is segmented for
assessment of habitat, resources,
and associated human uses
related to:

-Near-shore land cover type

- Sensitive species, shoreline-
dependent species

- Waterfowl concentration areas

- Shoreline stabilization

- Fish blockage, point-source
discharge

-Bl tidal wetlands

L MARYLAND
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MARYLAND Watershed Assessment

Smrart, (rreem & Growing

Shoreline segments are
assigned watershed values
based on characteristics of the
12-digit watershed in which

they are located.

Protected/Undeveloped Lands
- Gl Lands

- Levels of Impervious Surface

L MARYLAND
CXEFARTRMENT OF




e

MARYLAND Near Shore Aquatic Assessment

= - s .
.'f:?h‘i‘!l"f_. Crreen C Urrownng

A corresponding aquatic unit is
assessed for habitat, natural
resources, and human uses to
a depth of 2m:

- Oyster sanctuaries and bars,
other shellfish & closure areas
- Fish spawning/nursery areas

- Terrapin/Sandy beaches,
horseshoe crabs, SAV

- Access structures
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MARYLAND Resulting Assessment

Smrart, (rreem & Growing

, w e Designed to incorporate
B 61 Hups estuarine priorities into

. Fdiss - targeting and land use

.. 3 planning and complement the

£ o = Green Infrastructure network

e Represents...

Watersheds and water quality
criteria that support high
aquatic biodiversity and fish
species sensitive to increases
In impervious surfaces

Areas that support sensitive
and shoreline-dependent
species and other unique
plant and animal communities

L MARYLAND
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MARYLAND Green + Blue =

Smrart, (rreem & Growing

An interconnected
ecological network
depicting the State’s
sensitive, valuable and
economically important
natural resources and
habitats as well as the
corridors needed to
connect them.

1 MARYLAND
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MARYLAND Maryland’s Risk to Sea Level Rise

Smrart, (rreem & Growing

1 MD Scientific & Technical Working Group Report, MCCC, 2008 i-“’:‘,ﬁﬁ;ﬁrﬂ_‘;‘“
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Smrart, (rreem & Growing

Linking the Green and Blue
Infrastructures

I B G| Better able to identify critical

k | land-water connections where
4 conservation efforts should be
b focused to preserve and
maintain ecosystem services
) and conserve valuable coastal
| habitats and living resources...

"\.

Especially when future
conditions are considered

{. MARYLAND
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MARYLAND Vulnerability & Opportunity

I Gl Hubs w
) Bl LOW ||
= l Recognizing Vulnerability

as an Inherent Opportunity

]
B e HicH

Better understanding of sensitive
land-aguatic connections and
where their vulnerabilities exist
will enhance our ability to
Increase the resiliency of these
systems to accommodate or
withstand change over time.

L MARYLAND
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p.-m-rq?am Climate Change Adaptation Planning

Smrart, (rreem & Growing

Interim Report

to the Governor

and the

Maryland General Assembly

CLIM ATE ACT" w—==Maryland Cammrssmnr ..- |

G Climate Change

PL,

T CHAPTER FIVE
o ¥

: Comprehensive Strategy
= for Reducing Maryland’s
Vulnerability to Climate Change |

Phase |: Sea-level rise and coastal storms al
Climate Action Plan

Maryland Commission on Climate Chan

- REPORT OF THE MARYLAND COMMISSION ON CLIMATE CHANGE
l ADAPTATION AND RESPONSE WORKING GROUP

1 MARYLAND
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Mﬂﬁm Recommended Adaptation Strategies

Smrart, (rreem & Growing

Protect Maryland’s People, Property, Natural Resource and Public Investments

= Integrated planning for sea

level rise
landuse . o Adaptation of vulnerable coastal
planning infrastructure (protect,

,,,,, L | accommodate, retreat)

Health impact assessments

e Public risk disclosure

e Forest and wetland
protection

= Natural - Emergency &
~ resource disaster preparedne
management & response

‘Building codes
‘infrastructure .
design planning

| &

Sustainable shorelines and
buffer area management
practices

'h MAF—'{ Y LARND

FEFPAFATRAERT OF
_.I_“‘.. S R



e Natural Resource Protection

\Mf‘ﬂﬁ"‘[ﬂ Policy Recommendation

T Cumm:ssmn
imate Ehange

Priority policy recommendation
for the protection of natural
resources

 |dentify high priority protection

areas and strategically and cost-

effectively direct protection and
restoration activities

Climate Action Plan

L MARYLAND
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MARYLAND

Smrart, (rreem & Growing

e Ability to sustain coastal e Ability to sustain coastal
ecosystem structure and function ecosystem services that include
through restoration and maintaining healthy Bay water
pl‘OteCtlon activities to _enSUI’e qua“ty and coastal Community
that ecosystems can migrate and protection such as flood control

adapt; and/or and storm-surge protection

Froteciing wotlang migration cxrridars

Wenand migration corvidors N wettand migration corridors
s

O S S S S W WA WOV AW
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Bipure 14, Ag sew levet rises, wathandds imay mugae 3 oo ppen spaees mch oy foresys ﬁ st pfds %* FHowEier wedziiids cannof
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MARYLAND

Smart, Gireen & Growing

Wetland migration corridor

or farests, wetlands are able wo m;grata %&ﬁdwarda M as sea
level rises 1. When upland arsas contain built structures such as
houses F:‘ wetian eﬁs are unabie 10 migrate landwards ®-. and
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LEPARTRABRT OF
Fel AL AL HE ST IRCES




Mﬂﬁm Long-Term Goals & Applications

Smrart, (rreem & Growing

* |dentify adaptation strategies and
criteria of coastal lands that
would inform a mapping project
to evaluate lands and their
gualities related to SLR
adaptation.

* Incorporate mapped areas into
Maryland’s prioritization and
targeting efforts for conservation,
protection and restoration
activities

* Reduce the vulnerability of
natural and human-systems to
anticipated impacts of climate
change — Land conservation
activities play a unique role.

{. MARYLAND
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MARYLAND

Smrart, (rreem & Growing

Questions?

Christine Conn

cconn@dnr.state.md.us

Catherine McCall

cmcall@dnr.state.md.us
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LEPARTRABRT OF




